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Abstract 



Integrating Science and Language Arts: 

A Guide for the Practitioner 

M'Liss Rose Moore, M. A. 

The University of Texas at Austin, 1996 

Supervisor: James P. Barufaldi 

This report provides a practical guide for teachers, including the 
following: a review of literature related to the integration of science and language 
arts; guidelines and methodologies to aid the practitioner in the integration of 
science and language arts; and an organizational matrix for teacher-designed 
integrated curricula. A review of literature reveals the rich history of integration 
in language arts and science education. The current state of the two disciplines is 
discussed with a focus on reform movements in both disciplines. The nature of 
each individual discipline is then described. Also, research supporting the 
integration of language arts and science is included. Guidelines and 
methodologies for integration are emphasized. Finally, an organizational matrix 
of graphics, representing the main ideas and concepts covered in Chapters 1, 2, 3, 
and 4 is presented. 
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Chapter 1: Rationale and Purpose 



Rationale 

Education in America is in a state of flux. Several reform movements have 

occurred in the past twenty years sufficient to upset the complacency of the status 

quo. Two recent examples have impacted the educational scene. First, in 1983, A 

Nation at Risk: The Imperative for Educational Reform prepared by the National 

Commission on Excellence in Education reported that U. S. students were falling 

behind their foreign counterparts. The Commission made five recommendations: 

increase high school graduation requirements in English, mathematics, science, 

social studies, and foreign language; raise standards and expectations for student 

conduct and academic achievement; spend more time on the basics; improve teacher 

preparation and gamer respect for the teaching profession; and encourage leadership 

and fiscal support for the reform movement. Second, in 1991, President Bush’s 

educational strategy America 2000 (cited in Carson, Huelskamp, & Woodall, 1993) 

formulated six educational goals by the year 2000: 

1 . All children will enter school ready to leant. 2. The high school 
graduation rate will increase to at least 90%. 3. All students will 
demonstrate competency in at least English, math, science, history, and 
geography. 4. American students will be first in the world in math and 
science achievement. 5. Every American adult will be literate and able to 
compete in the work force. 6. Every school in America will be free of 
drugs and violence. (Carson, Huelskamp, & Woodall, 1993, p. 305) 

America 2000 is important because this strategy has delineated six goals for the 

education system to achieve by the year 2000. In a briefing by Carson et al. 




1 



(1993), there seems to be consensus that education reform must occur. However, 

many of the recommended changes are inconsistent with each other. 1 

In January 1996 (National Science Teachers Association, 1996), a report 

noted that at least one consensus has occurred in the education field- seven 

professional education organizations have agreed upon guidelines for integrating 

curricula. The National Council of Teachers of Mathematics, National Council of 

Teachers of English, the International Reading Association, the National Science 

Teachers Association (NSTA), the National Council for the Social Studies, the 

Speech Communication Association, and the Council for Elementary Science 

International formulated guidelines for integrating curriculum: 

Interdisciplinary preK-grade 4 curricula should: 1. Maintain the integrity of 
content drawn from the disciplines by using meaningful connections to 
sustain students’ inquiry between and among those disciplines; 2. Foster a 
learning community in which students and teachers determine together the 
issues, questions, and strategies for investigation; 3. Develop democratic 
classrooms; 4. Provide a variety of opportunities for interaction among 
diverse leamers-for example, discussion, investigation, product 
development, drama, and telecommunications; 5. Respect diversity of 
thought and culture; 6. Teach students to use a wide variety of sources, 
including primary sources, oral communication, direct observation, and 
experimentation; 7. Use multiple symbol systems as tools to leam and 
present knowledge; 8. Use wide-ranging assessments to evaluate both the 
processes and outcomes of student learning. (NSTA, 1996, pp. 6, 8) 

The afore mentioned guidelines apply to the elementary level and could dramatically 

affect elementary science. How can elementary science be improved to reflect these 

guidelines while it accomplishes the outcome of integration? Improving elementary 

science involves many aspects such as the teaching conditions, the history of 

integration, and the aspects of an integrated curriculum. 



1 See the organizational matrix in Chapter 4. 



Elementary school teachers must offer a variety of subjects to a diversified 
student population. Research shows that elementary classroom teachers prefer 
teaching reading and writing (Stefanich, 1989). Why don't they prefer science? 
Several factors constrain elementary science teaching. Factors include poor 
academic preparation, inadequate time and materials, low subject priority, and lack 
of confidence (Abell, 1990). Teachers' attitudes directly affect student attitudes. 
As Yager reports (cited in Stefanich, 1989) as students continue to take science, 
their attitudes become more negative. They become less curious about science. 
This, in turn, affects student achievement. I propose interdisciplinary curriculum 
integration to break this unfortunate chain of events. 

The integration of curriculum is not a new idea. Integration is rooted in 
John Dewey’s philosophy of education that focused on the student and the 
curriculum. In Democracy and Education (cited in Gutek, 1988), Dewey organized 
curriculum into three levels: "(1) making and doing; (2) history and geography; and 
(3) organized sciences" (Gutek, 1988, p. 106). "Making and doing" was activity- 
oriented, while "history and geography" uncovered real-life issues and stressed 
participation in society. "Organized sciences construed knowledge to be 
interdisciplinary and instrumental" (Gutek, 1988, p. 107). In The Child and the 
Curriculum (Dewey, 1977), Dewey identified the importance of the student and 
teacher relationship. He discussed the role of the teacher in engaging the child in 
active learning: 

Hence, what concerns him, as teacher, is the ways in which that subject 
may become a part of experience; what there is in the child's present that is 
usable with reference to it; how such elements are to be used; how his own 
knowledge of the subject matter may assist in interpreting the child's needs 
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and doings, and determine the medium in which the child should be placed 
in order that his growth may be properly directed. (Dewey, 1977, p. 175) 

Today, there are many supporters for educating students in congruence with 

Dewey's philosophy. 

The Association of Supervision and Curriculum Development (cited in 
Lipson, Valencia, Wixson & Peters, 1993) identifies four aspects of an integrated 
curriculum. Curriculum should be “authentic, generative, iterative, and integrative” 
(Lipson et al., 1993, p. 252). An authentic curriculum promotes authentic student 
achievement. The Carnegie Corporation of New York, Elmore and Associates, and 
Murphy (cited in Newmann & Wehlage, 1993) identify three principles of authentic 
achievement: 

First, students construct meaning and produce knowledge. Second, 
students use disciplined inquiry to construct meaning. Third, students aim 
their work toward production of discourse, products, and performances that 
have value and meaning beyond success in school. (Newmann & Wehlage, 
1993, p.8) 

A generative curriculum, indicative of the constructivist tradition, derives from the 
generative learning model and incorporates Piagetian psychology (Osbom & 
Wittrock, 1985). Students generate meaning that fits into their prior learning. If 
curriculum is iterative, it encourages the learner to study problems, to form 
concepts, to apply and evaluate them, and finally, to modify and adjust these 
concepts. Finally, curriculum that is integrative incorporates thinking skills and 
encourages concept transfer. 

To integrate language arts, the rationale has been that reading and writing 
are interrelated and together help develop language knowledge. This type of 
instruction has actually improved student attitudes towards reading and writing. If 
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science is embedded into the language experience, this integration of knowledge 
could result in more efficient information retrieval and concept transfer (Lipson et 
al., 1993). Thematic instruction encourages deeper and broader learning (Lipson et 
al., 1993). Developing a practical guide for interdisciplinary integration will 
demonstrate ways to choose skillfully, how to integrate elementary science and 
language arts. A thoughtfully integrated elementary science curriculum could 
produce benefits that have long-lasting effects. 

PURPOSE 

The purposes of this report are to review literature related to the integration 
of science and language arts, to present guidelines and methodologies to aid the 
practitioner in the integration of science and language arts, and to provide an 
organizational matrix for teacher-designed integrated curricula in science and 
language arts. 

Chapter 2 includes a review of literature concerning the origins of 
integration, the state of science education in the 1990s, the state of language arts 
education in the 1990s, the nature of science, the nature of language arts, and 
research supporting the integration of science and language arts. 

Chapter 3 discusses the theoretical underpinnings for integrating language 
arts and science and includes a theory of learning, links to literacy, and connections 
between science and language arts. 
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Chapter 4 includes integration models, methods to integrate science and 
language arts, a model for integrating language arts and science (MILAS), and an 
organizational matrix of graphics. 

Chapter 5 provides a summary and conclusions and recommendations for 



the future. 



Chapter 2: A Review of Literature 



Science is not an entity unto itself. Although considered a distinct discipline 
in the early 1800s in Europe, to be used as a “concrete social system of scientific 
communication” (Stichweh, 1992, p. 3), it is now evident that science is embedded 
within our democratic system. “The coupling between science and politics in our 
time is based on a mutual dependence: resources and accessibility are exchanged 
for solutions to problems and legitimation” (Weingart, 1993, p. 555). Hurd (1991) 
concurs when he states that “modem science is driven more by societal needs than 
by theory” (Hurd, 1991, p. 33). And society is concerned about the state of 
science education in this informational and technological age. Evidenced by the 
reform movements of the 1990s, many teaching strategies and curricular ideas are 
being tried. One such curricular approach integrates subject matter and concepts. 
Although integrating subjects is a controversial subject, society and educators alike 
must address this issue if the schools are expected to educate students to become 
rational problem solvers and lifelong learners. 

Integration has typically occurred at the elementary level because the internal 
structure of schools at this level allows for more flexibility in scheduling. There is 
less departmentalization than at the middle and high school levels. Language arts 
and social studies or science and mathematics have been the preferred choices of 
disciplines to integrate. This notion of integrating science into the elementary 
curriculum requires a careful look at several contextual factors such as the origins of 
integration, the state of science education in the 1990s, the state of language arts 
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education in the 1990s, the nature of science and language arts, and research 
supporting integration of science and language arts. 



ORIGINS OF SUBJECT INTEGRATION 

When did integrated subject matter originate in education? To answer this, 
the social, economic, and political influences throughout the history of integration 
will be addressed. The themes that permeate throughout history can be organized 
into six parts: philosophical underpinnings; psychological influences; the general 
integration of the core curriculum; integration of language arts; the whole language 
movement and reading research; and integration of science. 

Philosophical Underpinnings 

To trace the history of integration, it is important to begin with an 
operational definition. “Integration is a strategy for intentionally combining subject 
matter so that students are aware of this integration during implementation. 
Additionally, subject matter can be combined to allow one subject matter to aid in 
the learning of another” (Roehler, 1983, p. 28). Integrated subject content has a 
rich history which dates back to the late nineteenth century. 

Gutek (1988) discusses several individuals who were philosophically 
influential in helping formulate integrated studies. In the 1800s, Herbert Spencer 
and Colonel Francis Parker each contributed their philosophies of education. In the 
1850s, education was only for the aristocracy. In 1859, Charles Darwin published 
Origin of the Species . When he introduced the concept of survival of the fittest, 
this theory had a revolutionary impact on society. Competition and the importance 
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of the individual in the larger group were liberalist ideals as well. As a liberalise 
Herbert Spencer was so influenced by Darwinism that he developed a process- 
centered curriculum emphasizing the democratic process. He wanted the 
curriculum to stress scientific knowledge and the scientific method as well as to 
maintain a sense of balance. The depression of the 1870s spurred society to 
examine the goals of public education. Exposed to every facet of public education 
in the United States from 1855 to 1902, Colonel Francis Parker criticized the 
traditional schools of the day for segmenting subjects and emphasizing rote learning 
(Parker, 1883). Parker’s theory of concentration focused on unity of purpose, 
method, and subject matter. Based on systematic child-study in the 1880s, he 
chose the environment as a source for the central subjects. He started with science 
and history and introduced new conditions. Other subjects developed from these, 
such as reading and language. Subjects were unified and correlated to economize 
educational effort. In the late 1800s, a German, Johann Herbart, proposed the 
teaching of concepts and ideas instead of fragmented pieces of knowledge, in order 
for children to achieve a conceptual understanding (Harville, 1954). Charles 
DeGarmo, who translated Herbart's study from original German, took this notion 
even further when he proposed the coordination of individual courses instead of an 
interdisciplinary approach. To build a conceptual understanding, children needed 
ideas that were coherent rather than fragmented pieces of knowledge. The 
curriculum needed to be organized into themes which showed relationships between 
two or more areas of the curriculum. 

The urbanization, immigration, and industrialization at the turn of the 
century coincided with the philosophical era. Pragmatism. As a social, political. 



and economic reform movement. Pragmatism spanned from the late 1890s to 1917, 
marking the U.S. entry into World War I. John Dewey was the father of 
Pragmatism. He supported the notion that the scientific method should be used in 
application to the problems of his day. His theory stressed the following concepts. 
Truth is derived through experience. Education provides the method to solve 
problems. Learning by doing is a central premise. In relation to the elementary 
curriculum, activities should be tailored to the child’s interests and readiness. 
Children should be active. Their experiences are the basis for their learning. In his 
article entitled The Child and the Curriculum . Dewey describes the child and the 
curriculum (Dewey, 1902/1977): 

The child’s life is an integral, a total one. He goes to school, and various 
studies divide and fractionize the world for him. In school, each of these 
subjects is classified. Facts are torn away from their original place in 
experience and rearranged with reference to some general principle. 
Classification is not a matter of child experience; things do not come to the 
individual pigeonholed. (Dewey, 1977, p. 175) 

Dewey took his ideas and incorporated them into a child-centered curriculum which 

he used at the Laboratory School at the University of Chicago. In his later 

writings, he maintained that knowledge was interdisciplinary and instrumental. 

Dewey’s philosophy continued to influence integration through the Progressive era 

of the 1930s. 

Psychological Influences 

Subject integration has also been shaped by the field of psychology. 
Hilgard, Aklinson, and Atkinson (1979) discuss two famous psychologists- Gestalt 
and Piaget. Originating at the end of the 1800s, Gestalt psychology stated "the 
whole was different from the sum of its parts" (Hilgard et al., 1979, p. 129). 
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